Viscous broths were produced by growing Leuconostoc mesenteroides on a medium containing whey supplemented with sucrose. When combined with similarly produced xanthan-containing broths, a synergistic increase in viscosity was observed.
Dextrans are polyglucans that are synthesized from sucrose by many species of the genera Leuconostoc, Lactobacillus, and Streptococcus. The synthesis occurs extracellularly and is catalyzed by a species-specific enzyme, dextransucrase. Soluble and insoluble dextrans are produced, and molecular weights range from 1.5 x 104 to 2 x 107 and higher. Although dextran has the potential to be used in food products as a conditioner, stabilizer, or "bodying agent," it has not found wide commercial use in the food industry. Purified dextran cross-linked with epichlorohydrin has been used in gel filtration processes to concentrate proteins or to recover proteins from liquid wastes, including cheese whey fractionation (1, (3) (4) (5) .
Whey is a fluid medium containing a very low concentration of milk solids and a high relative concentration of lactose. A typical sweet dairy whey contains about 7% solids composed of about 12% protein and 70% lactose. If whey can be fermented by an organism that produces a thickening polymer, it is possible to obtain whey products that may serve as a stabilizer, thickener, or emulsifier.
We report here the development of a fermentation system with a sucrose-supplemented, unhydrolyzed whey medium for production of high-viscosity broths.
Leuconostoc mesenteroides ATCC 14935 was used in this anaerobic fermentation. Inocula were grown in 500-ml screw-capped flasks containing 250 ml of medium and were incubated itn an NBS-G25 shaker at 25 to 27°C and 120 rpm (New Brunswick Scientific Co. Within 46 h, a viscosity of greater than 500 cps (at a shear rate of 12 s-I) was observed, more than 95% of the sucrose was used, and 40% of the lactose was consumed. The slight increase followed by a decrease in viable titer is typical of this fermentation. The viscous broths produced by this fermentation may be dried by lyophilization or spray drying. The yield is about 100 g/liter. Viscosity versus shear rate for a typical dried. fermented whey so produced is shown in Fig. 2 . The sample consisted of a 10% (wt/vol) solution in deionized water. The pH was 7.0. The increase in viscosity with decrease in shear rate is typical of pseudoplastic polymers.
Synergistic increases in viscosity have been observed for xanthan gum plus guar gum, xanthan gum plus locust bean gum, and xanthan gum plus dextrin. Further, dextran solutions have some properties similar to those of locust bean gum (2, 4, 6) . Therefore, the dried fermentation broths produced in this fermentation and a similar fermentation with xanthan gum were combined to see whether a synergistic increase in viscosity occurred. Synergistic increases in viscosity occurred when fermented wheys produced by L. mesenteroides and Xanthomonas campestr-is were combined (Fig. 3) would be required to achieve a desired viscosity than woulo otherwise be expected.
